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vè;k; 4

nks pjksa okys jSf[kd lehdj.k

The principal use of the Analytic Art is to bring Mathematical Problems to

Equations and to exhibit those Equations in the most simple terms that can be.

(oS'ysf"kd dyk dk eq[; iz;ksx xf.krh; leL;kvksa dks lehdj.k esa ykuk gS vkSj bu
lehdj.kksa dks ;FkklaHko ljy inksa esa izLrqr djuk gS)A

—Edmund Halley

4.1 Hkwfedk

fiNyh d{kkvksa esa] vki ,d pj okys jSf[kd lehdj.kksa dk vè;;u dj pqosQ gSaA D;k
vki ,d pj okyk dksbZ jSf[kd lehdj.k fy[k ldrs gSa\ vki dg ldrs gSa fd

x + 1 = 0, x + 2  = 0 vkSj 2 3 0y + =  ,d pj okys jSf[kd lehdj.kksa osQ mnkgj.k gSaA
vki ;g Hkh tkurs gSa fd ,sls lehdj.kksa dk ,d vf}rh; (vFkkZr~ ,d vkSj osQoy ,d)
gy gksrk gSA vkidks laHkor% ;g Hkh ;kn gksxk fd ,d la[;k js[kk ij gy dks fdl izdkj
fu:fir fd;k tkrk gSA bl vè;k; esa] ge ,d pj okys jSf[kd lehdj.kksa ij iqu% fopkj
djsaxs vkSj muls lacaf/r Kku dks nks pjksa okys jSf[kd lehdj.kksa ij ykxw djsaxsA ;gk¡ ge
bl izdkj osQ iz'uksa ij fopkj djsaxs% D;k nks pjksa okys jSf[kd lehdj.k dk ,d gy gksrk
gS\ ;fn gk¡] rks D;k ;g vf}rh; gksrk gS\ dkrhZ; ry ij gy fdl izdkj fn[kkbZ iM+rk
gS\ bl izdkj osQ iz'uksa dk vè;;u djus osQ fy,] ge vè;k; 3 esa crkbZ xbZ ladYiukvksa
dk Hkh iz;ksx djsaxsA

4.2  jSf[kd lehdj.k

vkb, igys ge ;g ns[ksa fd vHkh rd vkius D;k&D;k vè;;u fd;k gSA vkb, ge
fuEufyf[kr lehdj.k ysa %

2x + 5 = 0
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bldk gy] vFkkZr~ lehdj.k dk ewy  
5

2
−  gSA bls la[;k js[kk ij bl izdkj fu:fir

fd;k tk ldrk gS] tSlk fd uhps dh vko`Qfr esa fn[kk;k x;k gS %

vko`Qfr  4.1

,d lehdj.k dks gy djrs le; fuEufyf[kr ckrksa dks è;ku esa j[kuk gksrk gSA

,d jSf[kd lehdj.k ij rc dksbZ izHkko ugha iM+rk tcfd%

(i) lehdj.k osQ nksuksa i{kksa esa leku la[;k tksM+h ;k ?kVkbZ tkrh gSA

(ii) lehdj.k osQ nksuksa i{kksa dks leku 'kwU;srj la[;k ls xq.kk ;k Hkkx fn;k tkrk gSA

vkb, vc ge fuEufyf[kr fLFkfr ij fopkj djssa%

ukxiqj esa Hkkjr vkSj Jhyadk osQ chp [ksys x, ,d ,dfnolh; varjkZ"Vªh; fØosQV
eSp esa nks Hkkjrh; cYyscktksa us ,d lkFk feydj 176 ju cuk,A bl tkudkjh dks ,d
lehdj.k osQ :i esa O;Dr dhft,A

;gk¡ vki ;g ns[k ldrs gSa fd nksuksa cYyscktksa esa ls fdlh Hkh cYysckt }kjk cuk,
x, ju Kkr ugha gSa] vFkkZr~ ;gk¡ nks vKkr jkf'k;k¡ gSaA vkb, ge bu vKkr jkf'k;ksa dks
 x  vkSj  y  ls izdV djsaA bl rjg ,d cYysckt }kjk cuk, x, juksa dh la[;k x gS vkSj
nwljs cYysckt }kjk cuk, x, juksa dh la[;k  y gSA ge tkurs gSa fd

x + y = 176

gS] tks fd vHkh"V lehdj.k gSA

;g nks pjksa okys ,d jSf[kd lehdj.k dk ,d mnkgj.k gSA ;g ijaijk jgh gS fd
bl izdkj osQ lehdj.kksa osQ pjksa dks  x vkSj  y ls izdV fd;k tkrk gS] ijarq vU; v{kjksa
dk Hkh iz;ksx fd;k tk ldrk gSA nks pjksa okys jSf[kd lehdj.kksa osQ oqQN mnkgj.k ;s gSa%

1.2s + 3t = 5, p + 4q = 7, πu + 5v = 9 vkSj 3 = 2 x – 7y
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D;k vki oqQN vkSj mnkgj.k ns ldrs gSa\ è;ku nhft, fd vki bu lehdj.kksa dks
Øe'k%  1.2s + 3t – 5 = 0, p + 4q – 7 = 0, πu + 5v – 9 = 0 vkSj 2 x – 7y – 3 = 0 osQ :i
esa O;Dr dj ldrs gSaA

vr% ml lehdj.k dks] ftls  ax + by + c = 0 osQ :i esa O;Dr fd;k tk ldrk gks]
tgk¡ a, b vkSj  c  okLrfod la[;k,¡ gSa vkSj  a  vkSj  b nksuksa 'kwU; ugha gSa] nks pjksa okyk
jSf[kd lehdj.k (linear equation in two variables) dgk tkrk gSA

mnkgj.k 1 : uhps fn, x, lehdj.kksa dks  ax + by + c = 0  osQ :i esa fyf[k, vkSj izR;sd
fLFkfr esa  a, b vkSj  c  osQ eku crkb, %

(i) 2x + 3y = 4.37 (ii) x – 4 = 3 y (iii) 4 = 5x – 3y (iv) 2x = y

gy : (i) 2x + 3y = 4.37  dks  2x + 3y – 4.37 = 0 osQ :i esa fy[kk tk ldrk gSA ;gk¡
 a = 2, b = 3 vkSj  c = – 4.37 gSA

(ii) lehdj.k x – 4 = 3 y dks x – 3 y – 4 = 0 osQ :i esa fy[kk tk ldrk gSA ;gk¡
a = 1,  b = – 3  vkSj  c = – 4 gSA

(iii) lehdj.k  4 = 5x – 3y dks 5x – 3y – 4 = 0 osQ :i esa fy[kk tk ldrk gSA ;gk¡
 a = 5, b = –3 vkSj  c = – 4 gSA D;k vki bl ckr ls lger gSa fd bls
–5x + 3y + 4 = 0 osQ :i esa Hkh fy[kk tk ldrk gS\ bl fLFkfr esa]  a = –5, b = 3

vkSj c = 4 gSA

(iv) lehdj.k 2x = y dks 2x – y + 0 = 0 osQ :i esa fy[kk tk ldrk gSA ;gk¡  a = 2,

b = –1 vkSj  c = 0 gSA

lehdj.k ax + b = 0  Hkh nks pjksa okys jSf[kd lehdj.kksa dk gh ,d mnkgj.k gS] D;ksafd
bls ax + 0.y + b = 0 ds :i esa fy[kk tk ldrk gSA

mnkgj.k osQ fy,]  4 – 3x = 0  dks  –3x + 0.y + 4 = 0 osQ :i esa fy[kk tk ldrk gSA

mnkgj.k 2 : fuEufyf[kr esa ls izR;sd dks nks pjksa okys lehdj.kksa osQ :i eas O;Dr
dhft,%

(i) x = –5 (ii) y = 2 (iii) 2x = 3 (iv) 5y = 2

gy : (i) x = –5 dks 1.x + 0.y = –5, ;k 1.x + 0.y + 5 = 0 osQ :i esa fy[kk tk ldrk gSA

(ii) y = 2 dks 0.x + 1.y = 2, ;k 0.x + 1.y – 2 = 0 osQ :i esa fy[kk tk ldrk gSA

(iii) 2x = 3  dks 2.x + 0.y – 3 = 0 osQ :i esa fy[kk tk ldrk gSA

(iv) 5y = 2 dks  0.x + 5.y – 2 = 0 osQ :i esa fy[kk tk ldrk gSA
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iz'ukoyh  4.1

1. ,d uksVcqd dh dher ,d dye dh dher ls nks xquh gSA bl dFku dks fu:fir djus
osQ fy, nks pjksa okyk ,d jSf[kd lehdj.k fyf[k,A

(laosQr % eku yhft,] uksVcqd dh dher x # gS vkSj dye dh dher  y # gS)A

2. fuEufyf[kr jSf[kd lehdj.kksa dks  ax + by + c = 0 osQ :i esa O;Dr dhft, vkSj izR;sd
fLFkfr esa  a, b  vkSj  c osQ eku crkb,%

(i) 2x + 3y = 9.35 (ii) x – 
5

y
 – 10 = 0 (iii) –2x + 3y = 6 (iv) x = 3y

(v) 2x = –5y (vi) 3x + 2 = 0 (vii) y – 2 = 0 (viii) 5 = 2x

4.3  jSf[kd lehdj.k dk gy

vkius ns[kk gS fd ,d pj okys izR;sd jSf[kd lehdj.k dk ,d vf}rh; gy gksrk gSA
nks pjksa okys jSf[kd lehdj.k osQ gy osQ ckjs esa vki D;k dg ldrs gSa\ D;ksafd
lehdj.k esa nks pj gSa] blfy, gy dk vFkZ gksrk gS x rFkk  y  ds mu ekuksa dk ;qXe tks
fn, gq, lehdj.k dks larq"V djrs gSaA vkb,] ge lehdj.k 2x + 3y = 12 ysaA ;gk¡
x = 3 vkSj  y = 2  ,d gy gS] D;ksafd tc ge Åij osQ lehdj.k esa x = 3 vkSj  y = 2

izfrLFkkfir djrs gSa rc gesa ;g izkIr gksrk gS%

2x + 3y = (2 × 3) + (3 × 2) = 12

bl gy dks ,d Øfer ;qXe  (3, 2) osQ :i esa fy[kk tkrk gS] ftlesa igys  x  dk
vkSj mlosQ ckn  y  dk eku fy[kk tkrk gSA blh izdkj] (0, 4) Hkh Åij fn, x, lehdj.k
dk ,d gy gSA

blosQ foijhr]  (1, 4) Åij fn, x, lehdj.k dk ,d gy ugha gS] D;ksafd  x = 1 vkSj
 y = 4 izfrLFkkfir djus ij gesa  2x + 3y = 14 izkIr gksrk gS tks 12 ugha gSA è;ku nhft,
fd (0, 4) rks ,d gy gS ijarq (4, 0) ,d gy ugha gSA bl rjg vkius  2x + 3y = 12 osQ
de ls de nks gy (3, 2) vkSj (0, 4) izkIr dj fy, gSaA

D;k vki dksbZ vU; gy izkIr dj ldrs gSa\ D;k vki bl ckr ls lger gSa fd
(6, 0) ,d vU; gy gS\ ;fn gk¡] rks vki bls lR;kfir dhft,A oLrqr% fuEu fof/ ls
ge dbZ gy izkIr dj ldrs gSa%

vki  2x + 3y = 12 esa viuh bPNkuqlkj  x  dk ,d eku (eku yhft, x = 2) ys
ldrs gSaA rc lehdj.k 4 + 3y = 12 gks tkrk gS] tks fd ,d pj okyk jSf[kd lehdj.k
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gSA bls gy djus ij gesa  y = 
8

3
 izkIr gksrk gSA vr% 8

2,
3

 
 
 

,  2x + 3y = 12 dk ,d vU;

gy gSA blh izdkj]  x = –5 ysus ij ge ikrs gSa fd lehdj.k  –10 + 3y = 12 gks tkrk

gSA blls  y = 
22

3
izkIr gksrk gSA vr%  

22
5,

3

 − 
 

, 2x + 3y = 12 dk ,d vU; gy gSA

blfy, nks pjksa okys jSf[kd lehdj.k osQ fofHkUu gyksa dk dksbZ var ugha gSA dgus dk
vFkZ gS fd nks pjksa okys jSf[kd lehdj.k osQ vifjfer :i ls vusd gy gksrs gSaA

mnkgj.k 3 : lehdj.k  x + 2y = 6 osQ pkj vyx&vyx gy Kkr dhft,A

gy : ns[kus ij x = 2, y = 2 ,d gy gS] D;kasfd  x = 2, y = 2 ij

x + 2y = 2 + 4 = 6

gSA vkb,] vc ge  x = 0 ysaA  x osQ bl eku ij fn;k gqvk lehdj.k  2y = 6 gks tkrk
gS] ftldk fd ,d vf}rh; gy  y = 3  gksrk gSA vr%  x = 0, y = 3  Hkh  x + 2y = 6 dk
,d gy gSA blh izdkj] y = 0 ysus ij fn;k gqvk lehdj.k  x = 6 gks tkrk gSA vr%
x = 6, y = 0 Hkh  x + 2y = 6 dk ,d gy gSA var esa] vkb, ge  y = 1 ysaA vc fn;k gqvk
lehdj.k  x + 2 = 6  gks tkrk gS] ftldk gy  x = 4  gSA blfy,]  (4, 1) Hkh fn, gq,
lehdj.k dk ,d gy gSA vr%] fn, gq, lehdj.k osQ vifjfer :i ls vusd gyksa esa
pkj gy ;s gSa%

(2, 2), (0, 3), (6, 0) vkSj (4, 1)

fVIi.kh : è;ku nhft, fd ,d gy izkIr djus dh ljy fof/  x = 0  ysuk gS vkSj  y dk
laxr eku izkIr djuk gSA blh izdkj] ge  y = 0 ys ldrs gSa vkSj rc  x  dk laxr eku
izkIr dj ysrs gSaA

mnkgj.k 4 : fuEufyf[kr lehdj.kksa esa ls izR;sd lehdj.k ds nks gy Kkr dhft,%

(i) 4x + 3y = 12

(ii) 2x + 5y = 0

(iii) 3y + 4 = 0

gy : (i) x = 0 ysus ij] gesa  3y = 12, vFkkZr~  y = 4 izkIr gksrk gSA vr%  (0, 4) Hkh fn, gq,
lehdj.k dk ,d gy gSA blh izdkj]  y = 0  ysus ij gesa  x = 3  izkIr gksrk gSA bl rjg]
(3, 0) Hkh ,d gy gSA
(ii) x = 0  ysus ij] gesa  5y = 0, vFkkZr~  y = 0 izkIr gksrk gSA blfy,  (0, 0) fn, gq, lehdj.k
dk ,d gy gSA
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vc] ;fn ge  y = 0  ysa] rks gesa ,d gy osQ :i esa iqu% (0, 0) izkIr gksrk gS_ tks fd
ogh gS ftls geus igys izkIr fd;k FkkA ,d vU; gy izkIr djus osQ fy,  x = 1  yhft,A

rc vki ns[k ldrs gSa fd  y  dk laxr eku  
2

5
−  gSA vr%  

2
1,

5

 − 
 

,  2x + 5y = 0  dk

,d vU; gy gSA
(iii) lehdj.k  3y + 4 = 0  dks  0.x + 3y + 4 = 0  osQ :i esa fy[kus ij]  x  osQ fdlh Hkh

eku ij gesa y = 
4

–
3

 izkIr gksxkA vr% gesa nks gy  
4 4

0, – 1, –
3 3

    
        

vkjS  izkIr

gks ldrs gSaA

iz'ukoyh  4.2

1. fuEufyf[kr fodYiksa esa dkSu&lk fodYi lR; gS] vkSj D;ksa\

y = 3x + 5 dk

(i) ,d vf}rh; gy gS (ii) osQoy nks gy gSa (iii) vifjfer :i ls vusd gy gSa

2. fuEufyf[kr lehdj.kksa esa ls izR;sd lehdj.k osQ pkj gy fyf[k,%

(i) 2x + y = 7 (ii) πx + y = 9 (iii) x = 4y

3. crkb, fd fuEufyf[kr gyksa esa dkSu&dkSu lehdj.k  x – 2y = 4  osQ gy gSa vkSj dkSu&dkSu
gy ugha gSa %

(i) (0, 2) (ii) (2, 0) (iii) (4, 0) (iv) ( )2 , 4 2 (v) (1, 1)

4. k  dk eku Kkr dhft, tcfd  x = 2, y = 1 lehdj.k  2x + 3y = k  dk ,d gy gksA

4.4  lkjka'k

bl vè;k; esa] vkius fuEufyf[kr fcanqvksa dk vè;;u fd;k gS%

1. ax + by + c = 0 osQ :i osQ lehdj.k dks tgk¡, a, b  vkSj  c  okLrfod la[;k,¡ gSa vkSj
 a vkSj b nksuksa 'kwU; ugha gSa] nks pjksa okyk jSf[kd lehdj.k dgk tkrk gSA

2. nks pjksa okys jSf[kd lehdj.k osQ vifjfer :i ls vusd gy gksrs gSaA

3. nks pjksa okys jSf[kd lehdj.k osQ vkys[k ij fLFkr izR;sd fcanq jSf[kd lehdj.k dk ,d
gy gksrk gSA lkFk gh] jSf[kd lehdj.k dk izR;sd gy jSf[kd lehdj.k osQ vkys[k ij
fLFkr ,d fcanq gksrk gSA
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